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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] Thisapplication claims priority to and the benefit
of Japanese Patent Application No. 2016-032324 filed
February 23, 2016.

TECHNICAL FIELD

[0002] The present disclosure relates to a vehicular
control unit.

BACKGROUND

[0003] A vehicle is provided with an operation unit for
a driver to operate apparatuses mounted on the vehicle
(hereinafter, also referred to as "vehicle mounted appa-
ratuses") (for example, see JP 2002-012091 A). The op-
eration unitis provided on or near a center console. When
the driver views the operation unit provided near the cent-
er console in order to operate the vehicle mounted ap-
paratus, the driver sometimes turns their line of sight
away from the forward direction while driving.

[0004] US 2015/054760 A1 discloses a vehicle heads-
up display system. US 2013/275924A1 discloses a sys-
tem and a method to generate a touch-based user inter-
face that allows users to reliably carry out tasks in a low-
attention environment. WO 2015/155973 A1 discloses a
touch pad input device for a vehicle. CN 203287883 U
discloses an electronic equipment and an information
processing device thereof, wherein the electronic equip-
ment comprises a touch-sensitive display unit and a
processing unit which is coupled with the same. WO
2013/169854 A2 discloses an electronic device with a
touch-sensitive surface, a display, and one or more sen-
sors to detect intensity of contacts with the touch-sensi-
tive surface. WO 2013/169299 A1 discloses a haptic
feedback based on input progression. US 2014/362014
A1 discloses systems and methods for pressure-based
haptic effects.

SUMMARY

[0005] The presentinvention provides a vehicular con-
trol unit according to claim 1, and a vehicular control unit
according to claim 2.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In the accompanying drawings:

FIG. 1 is a functional block diagram illustrating a
schematic configuration example of a vehicular con-
trol unit according to an embodiment;

FIG. 2 is an arrangement example of a vehicle
mounted apparatus and a touch sensor on a center
console;
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FIG. 3 is an example of a first menu screen;

FIG. 4 is an example of a second menu screen;
FIG. 5 is an example of an application operation
screen;

FIG. 6 is an example of an application operation
screen;

FIG. 7 is a flowchart illustrating an example of a con-
trol method for detecting a pressing input; and

FIG. 8 is a flowchart illustrating an example of a con-
trol method for detecting a gesture input.

DETAILED DESCRIPTION

[0007] (Embodiment) A vehicular control unit accord-
ing to the presentembodiment may be a vehicle mounted
apparatus.

[0008] [Unit Configuration] As illustrated in FIG. 1, a
vehicular control unit 1 includes a controller 10, a touch
sensor 11, a tactile sensation presentation unit 12, a
pressing detector 13, and a display 20.

[0009] The controller 10 is respectively connected to
the touch sensor 11, the tactile sensation presentation
unit 12, the pressing detector 13, and the display 20. The
controller 10 is configured to output a signal or informa-
tion associated with a signal to each of the connected
units. Information associated with a signal is also referred
to as control information. The controller 10 is configured
to acquire control information from each of the connected
units. In FIG. 1, each arrow connecting the controller 10
and the respective unit indicates the main direction in
which control information is outputted. For example, the
controller 10 and the touch sensor 11 are connected by
an arrow directed from the touch sensor 11 to the con-
troller 10. In this case, it indicates that control information
is mainly outputted from the touch sensor 11 to the con-
troller 10.

[0010] The controller 10 includes a memory 14. The
memory 14 may be constituted by a semiconductor mem-
ory or the like. In the memory 14, various kinds of infor-
mation, a program for operating the vehicular control unit
1, or the like is stored. The memory 14 may function as
a working memory.

[0011] The controller 10 is configured to store control
information in the memory 14, and acquire control infor-
mation from the memory 14. The controller 10 is config-
ured to control each of the connected units in accordance
with control information.

[0012] The controller 10 is connected to apparatuses
mounted on the vehicle. The apparatuses mounted on
the vehicle are also referred to as vehicle mounted ap-
paratuses 80. The controller 10 is configured to output
control information for operating the vehicle mounted ap-
paratuses 80 in response to input to the touch sensor 11.
Control information for operating the vehicle mounted ap-
paratuses 80 is also referred to as apparatus operation
information. The controller 10 is configured to acquire
control information indicating the state of the vehicle
mounted apparatuses 80.
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[0013] In order to operate the vehicle mounted appa-
ratuses 80, the controller 10 is configured to execute ap-
plications for operating the vehicle mounted apparatuses
80. The applications for operating the vehicle mounted
apparatuses 80 are also simply referred to as applica-
tions. The controller 10 is configured to generate appa-
ratus operation information in response to a user’s input
to an application. The controller 10 is configured to output
apparatus operation information to the vehicle mounted
apparatuses 80. The vehicle mounted apparatuses 80
are configured to operate based on the apparatus oper-
ation information acquired from the controller 10. As to
the vehicle mounted apparatuses 80 operated by the ap-
plications, various kinds are applicable. For example, the
vehicle mounted apparatuses 80 may include a car nav-
igation system, an air conditioner, an audio, a television,
and a communication apparatus. Details of the applica-
tions will be described later.

[0014] The touch sensor 11 is for detecting touch by
an object such as a finger or a stylus on the touch sensor
11. In the following description, it is assumed that the
touch sensor 11 is touched with a finger, however, it
makes no difference when the touch sensor 11is touched
with an object such as a stylus. As a method for the touch
sensor 11 to detect a touch, any method such as an elec-
trostatic capacitance method, a resistive film method, a
surface acoustic wave method or an ultrasonic method,
an infrared method, an electromagnetic induction meth-
od, a load detection method, or the like can be used.
[0015] When the touch sensor 11 detects a finger
touch, itacquires the coordinates of the touched position.
The touch sensor 11 then outputs the coordinates of the
touched position as control information to the controller
10. The user can make an input corresponding to the
touched position by touching the touch sensor 11 with a
finger. In addition, by sliding the finger touching the touch
sensor 11, the user can input a pattern such as a char-
acter or a figure corresponding to the slide path.

[0016] The tactile sensation presentation unit 12 is
configured to present tactile sensation to the user’s finger
touching the touch sensor 11 by generating vibrations of
various patterns according to a drive signal acquired from
the controller 10. That is, the controller 10 outputs a drive
signal as control information to the tactile sensation pres-
entation unit 12, to thereby start driving of the tactile sen-
sation presentation unit 12.

[0017] The tactile sensation presentation unit 12 is
constituted by a piezoelectric element, an ultrasonic vi-
brator, a vibration motor or an eccentric motor, or the like.
For example, the tactile sensation presentation unit 12
generates a vibration based on a vibration pattern cor-
responding to a click feeling, a material texture, or the
like, and presents the tactile sensation such as a click
feeling, a material texture, or the like to the user’s finger
touching the touch sensor 11.

[0018] The pressingdetector 13 is configured to detect
pressure generated by the user touching the touch sen-
sor 11 with a finger, a stylus, or the like and further press-
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ing the touch sensor 11. Pressure generated by pushing
the touch sensor 11 is also referred to as pressing. The
pressing detector 13 is configured to output data based
on pressing as control information to the controller 10.
[0019] The pressing detector 13 may be constituted by
a strain gage sensor, a piezoelectric element or the like,
whose physical or electrical characteristics such as
strain, resistance, or voltage change according to press-
ing. For example, when the pressing detector 13 is con-
stituted by a piezoelectric element, the voltage value of
the piezoelectric element, which is an electrical charac-
teristic, varies according to the magnitude of the load
caused by pressing against the touch sensor 11. The
voltage value which is an electrical characteristic is in-
cluded in data based on pressing. The data based on
pressing may not only include the voltage value, but also
include the magnitude of the load caused by pressing,
the resistance value, and the like.

[0020] The pressing detector 13 may be constituted in
accordance with the detection method of the touch sen-
sor 11. For example, when the detection method of the
touch sensor 11 is a resistive film method, the magnitude
of resistance according to the size of contact area can
be associated with the pressing load on the touch sensor
11. When the touch sensor 11 uses an electrostatic ca-
pacitance method, the capacitance size can be associ-
ated with the pressing load on the touch sensor 11. With
such a configuration, the pressing detector 13 can be
constituted without using a strain gage sensor, a piezo-
electric element or the like.

[0021] The controller 10 may determine an input to the
operation object at the touched position when the data
based on pressing acquired from the pressing detector
13 is equal to or larger than a predetermined threshold
value. Here, data based on pressing equal to or larger
than a predetermined threshold value corresponds to
pressing equal to or higher than a predetermined pres-
sure. An input determined when data based on pressing
is equaltoorlargerthan a predetermined threshold value,
namely, when pressing is equal to or higher than a pre-
determined pressure is also referred to as a pressing
input.

[0022] The controller 10 may set multistage threshold
values with respect to the magnitude of pressing. Accord-
ing to an embodiment of the present invention, the con-
troller 10 sets a first stage threshold value and a second
stage threshold value. In the case in which a first stage
threshold value and a second stage threshold value are
set, the controller 10 is configured to determine whether
data based on pressing acquired from the pressing de-
tector 13 has reached the first stage threshold value and
the second stage threshold value. The controller 10 ex-
ecutes different control according to the determination
result. The second stage threshold value is assumed to
be higher than the first stage threshold value. An input
when data based on pressing reaches the first stage
threshold value and an input when data based on press-
ing reaches the second stage threshold value are also
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respectively referred to as a first stage pressing input and
a second stage pressing input. In the above description,
two threshold value stages are set, however, three or
more threshold value stages may be set.

[0023] The tactile sensation presentation unit 12 and
the pressing detector 13 may be integrated. When both
the tactile sensation presentation unit 12 and the press-
ing detector 13 are constituted using a piezoelectric el-
ement, these can share a piezoelectric element. This is
because a piezoelectric element generates a voltage
when pressure is applied and deforms when a voltage is
applied thereto.

[0024] The display 20 is configured to display charac-
ters, images or the like that can be visually recognized
by the user, based on control information acquired from
the controller 10. The display 20 may be a head-up dis-
play. A head-up display is also referred to as a HUD. The
HUD is configured to project an image on the front wind
shield 82 of the vehicle (see FIG. 2), and cause the user
to visually recognize reflected light of the projected image
as a virtual image.

[0025] The display 20 may be a liquid crystal display,
an organic or inorganic EL (Electro-Luminescence) dis-
play, or the like. A liquid crystal display is also referred
to as a LCD. The display 20 may be provided on the
upper part of the center console of the vehicle such that,
as far as possible, the user does not need to move the
line of sight from the vehicle forward direction while driv-
ing the vehicle. Note that the display 20 is not limited to
the above configuration.

[0026] As illustrated in FIG. 2, the touch sensor 11 is
disposed between the vehicle mounted apparatus 80 and
the shift lever 81. In FIG. 2, a HUD is disposed as the
display 20. The display 20 is disposed on the dashboard
such that a display surface 20a is formed at the center
of the lower part of the front wind shield 82. The display
surface 20a is visually recognized by the driver as a vir-
tual image of the image projected from the display 20.
[0027] The display surface 20a is formed on the ex-
tended line of the traveling direction of the vehicle from
the touch sensor 11. With such a configuration, the user
can easily operate the touch sensor 11 by blind touching
the touch sensor 11 while visually recognizing the display
surface 20a without turning their line of sight away from
the vehicle forward direction.

[Application]

[0028] The controller 10 of the vehicular control unit 1
according to the present embodiment is configured to
execute applications for operating the vehicle mounted
apparatuses 80. Each vehicle mounted apparatus 80 is
associated with an application for operating it. For exam-
ple, when the user operates an air conditioner as a ve-
hicle mounted apparatus 80, the controller 10 activates
an application corresponding to the air conditioner.
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<Activation of Applications>

[0029] The vehicular control unit 1 includes a menu for
selecting and activating an application corresponding to
the vehicle mounted apparatus 80 that the user intends
to operate. The menu includes, for example, objects for
activating applications for operating a car navigation sys-
tem, an air conditioner and the like. When the user makes
a pressing input and selects an object, the controller 10
activates an application corresponding to the object.
[0030] The objects are associated with predetermined
positions on the touch sensor 11 such that the user can
select by pressing input. That is, when a pressing input
is made at a predetermined position on the touch sensor
11, an object associated with the predetermined position
is selected. The correspondence relationship between
the objects and the touch sensor 11 is set by the controller
10.

[0031] The controller 10 is configured to cause the dis-
play 20 to display the correspondence relationship be-
tween the objects and the touch sensor 11 on the display
surface 20a. The display 20 is configured to display such
that the shape of the display surface 20a is similar to that
of the touch sensor 11. In the present embodiment, the
shape of the touch sensor 11 and the display surface 20a
is assumed to be a rectangle. Note that the touch sensor
11 and the display surface 20a are not limited to a rec-
tangle and may have other shapes. When an object is
associated with the upper left of the touch sensor 11, the
display 20 displays the object on the upper left of the
display surface 20a. That is, the display 20 is configured
to display on the display surface 20a a menu screen in
which objects associated with applications are arranged
so as to correspond to the positions on the touch sensor
11. By associating the positions on the touch sensor 11
with the display positions of the objects, the user can
know the correspondence relationship between the ob-
jects and the touch sensor 11.

[0032] In the menu screen according to the present
embodiment, it is assumed that the number of objects
simultaneously associated with the touch sensor 11,
namely, the number of objects simultaneously displayed
on the display surface 20a is four. It is further assumed
that the four objects are respectively associated with pre-
determined positions provided near the four corners of
the touch sensor 11. Note that the number of objects
simultaneously associated with the touch sensor 11 is
not limited to four, and may be three or less, or five or
more.

[0033] Asillustrated in FIG. 3, the display 20 may dis-
play four objects (1) to (4) on the display surface 20a.
The object (1) is associated with the upper left area of
the touch sensor 11. In addition, the objects (2) to (4) are
respectively associated with the upperright area, the low-
er left area, and the lower right area of the touch sensor
11. Although no object is displayed at the center of the
display surface 20a, note that this is not necessary. For
example, an object associated with the central area of
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the touch sensor 11 may be displayed in the central el-
lipse area.

[0034] Thecontroller 10is configured to, based on con-
trol information acquired from the touch sensor 11 and
the pressing detector 13, determine whether a pressing
input is made at a position associated with an object,
namely, whether an object is selected. When an object
is selected, the controller 10 activates an application cor-
responding to the object. For example, in the case in
which the object (1) is associated with an application for
operating a car navigation system, the controller 10 ac-
tivates the application for operating a car navigation sys-
tem in response to the selection of the object (1).

<Switching of Menu Screens>

[0035] Inthe example illustrated in FIG. 3, the number
of objects to be displayed is four. When the vehicular
control unit 1 is capable of operating five or more vehicle
mounted apparatuses 80, applications that can be acti-
vated by the displayed objects are limited to the applica-
tions corresponding to the first to fourth vehicle mounted
apparatuses 80. Thatis, in the example illustrated in FIG.
3, the display 20 cannot display on the display surface
20a the object for activating the application correspond-
ing to the fifth vehicle mounted apparatus 80. In order to
display objects for activating applications corresponding
to the fifth and subsequent vehicle mounted apparatuses
80, the controller 10 is configured to switch the menu
screen. The menu screen illustrated in FIG. 3 is also re-
ferred to as a first menu screen. The menu screen
switched from the first menu screen by the controller 10
is also referred to as a second menu screen.

[0036] As illustrated in FIG. 4, four objects (5) to (8)
are displayed on the display surface 20a by the display
20. Inthis case, the object (5) is associated with the upper
left area of the touch sensor 11. In addition, the objects
(6) to (8) are respectively associated with the upper right
area, the lower left area, and the lower right area of the
touch sensor 11. The description of the central area of
the display surface 20a will be omitted for being similar
to that described in relation to FIG. 3.

[0037] The controller 10is configured to switch a menu
screen in response to an input to the touch sensor 11.
For example, the controller 10 may provide an object
configured to execute menu switching on the menu
screen. The controller 10 may switch the menu screen
in response to a pressing input to the object configured
to execute menu switching.

[0038] Inthe state in which a menu screen is displayed
on the display surface 20a, the controller 10 may switch
the menu screen when a second stage pressing input is
made. In this case, an input to select an object is set as
a first stage pressing input. With such a configuration, it
is possible to switch a menu screen without selecting an
object, regardless of the position on the touch sensor 11
at which a second stage pressing input is made.

[0039] In the case in which a menu screen is switched
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in response to a second stage pressing input, a condition
may be further added that the second stage pressing
input is executed while touching at least two points. Ac-
cording to an embodiment of the present invention, by
making a second stage pressing input with two fingers,
the second stage pressing input is executed while touch-
ing two points. With such a configuration, unintended
switching of the menu screen by the user can be reduced.
[0040] Inthe state in which a menu screen is displayed
on the display surface 20a, the controller 10 may switch
the menu screen when a slide input including a prede-
termined gesture is made to the touch sensor 11. A slide
input including a predetermined gesture is also referred
to as a gesture input. The predetermined gesture may
be, for example, a swipe input that simply slides in one
direction. The predetermined gesture may represent a
specific character suchas Z, V, O, N or the like, according
to the path of the slide. The predetermined gesture may
represent a specific figure such as a triangle, a square,
a star or the like, according to the path of the slide.
[0041] Inthe case in which a menu screen is switched
in response to a gesture input, a condition may be further
added that the gesture input is executed while touching
at least two points. For example, by executing a slide
input while touching with two fingers, a gesture input can
be executed while touching two points. With such a con-
figuration, switching of menu screen unintended by the
user can be reduced.

[0042] By switching a menu screen in the above de-
scribed way, the user can switch a menu screen without
viewing the touch sensor 11, namely, without turning their
line of sight away from the vehicle forward direction. As
a result, the driving of the vehicle can be performed safe-

ly.
<Switching of Applications>

[0043] When an application for operating one vehicle
mounted apparatus 80 is activated by the vehicular con-
trol unit 1, the user may want to operate another vehicle
mounted apparatus 80. In this case, it is possible to op-
erate another vehicle mounted apparatus 80 by switching
the application. As one method of switching an applica-
tion, an object for an operation of returning to the menu
screen may be provided in the application. For example,
as illustrated in FIG. 5, an object indicated as "home"
may be provided. The controller 10 may switch to the
menu screen in response to an input to the object indi-
cated as "home". The user may return to the menu screen
once by selecting the object indicated as "home", and
then select another object on the menu screen to activate
another application corresponding to another vehicle
mounted apparatus 80.

[0044] As another method of switching an application,
the controller 10 may switch directly to another applica-
tion during application startup. The controller 10 may
switch an application in response to an input to the touch
sensor 11. With such a configuration, the user can switch
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an application more speedily without returning to the
menu screen.

[0045] In a state in which the operation screen of an
application is displayed on the display surface 20a, the
controller 10 may switch the application when a second
stage pressing input is made. In this case, an input to
select an object on the operation screen of an application
is set as a first stage pressing input. With such a config-
uration, the user can switch an application without se-
lecting an object, regardless of the position on the touch
sensor 11 at which a second stage pressing input is
made.

[0046] In the case in which an application is switched
in response to a second stage pressing input, a condition
may be further added that the second stage pressing
input is executed while touching at least two points. Ac-
cording to an embodiment of the present invention, by
executing a second stage pressing input with two fingers,
the second stage pressing input is executed while touch-
ing two points. With such a configuration, unintended
switching of an application can be reduced.

[0047] The operation screen of an application illustrat-
ed in FIG. 6 includes an object indicated as "Air Flow" for
air volume setting of an air conditioner. The operation
screen also includes an object indicated as "Temp" for
temperature setting of the air conditioner. The operation
screen further includes objects indicated as "ON" and
"OFF" for setting on /off of the air conditioner. In FIG. 6,
irrespective of the presence or absence of the objects,
the application can be switched regardless of the position
on the touch sensor 11 at which a second stage pressing
input is made. For example, the application may be
switched between that illustrated in FIG. 5 and that illus-
trated in FIG. 6. Also, the application may be sequentially
switched to another application.

[0048] In the state in which the operation screen of an
application is displayed on the display surface 20a, the
controller 10 may switch the application when a slide in-
put to the touch sensor 11 including a predetermined
gesture is made. Description of the predetermined ges-
ture will be omitted for being similar to that related to
switching of menu screen described above.

[0049] In the case in which an application is switched
in response to a gesture input, a condition may be further
added that the gesture input is executed while touching
at least two points. For example, by executing an input
that slides while touching with two fingers, a gesture input
can be executed while touching two points. With such a
configuration, unintended switching of application can be
reduced.

[0050] By switching an application in the above de-
scribed way, the user can switch an application without
viewing the touch sensor 11, namely, without turning their
line of sight away from the vehicle forward direction. As
aresult, the driving of the vehicle can be performed safe-
ly. In addition, the user can switch an application without
returning to the menu screen. As a result, operational
comfort can be improved.
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[Flowchart]

[0051] The controller 10 may execute the control meth-
od illustrated in FIGS. 7 and 8.

<Pressing Input>

[0052] The controller 10 causes the pressing detector
13 to start detection of pressure (Step S11 in FIG. 7).
[0053] Then, the controller 10 acquires data based on
pressing from the pressing detector 13, and determines
whether the data based on pressing is equal to or larger
than the first stage threshold value (Step S12).

[0054] When the data based on pressing is not equal
to or larger than the first stage threshold value (Step S12:
NO), the controller 10 proceeds to Step S41 of FIG. 8.
[0055] On the other hand, when the data based on
pressing is equal to or larger than the first stage threshold
value (Step S12: YES), the controller 10 stores the data
based on pressing in the memory 14 (Step S13). The
controller 10 may cause the tactile sensation presenta-
tion unit 12 to present the user with a tactile sensation
such as a click feeling corresponding to the first stage
pressing input at the time when the data based on press-
ing is determined to be equal to or larger than the first
stage threshold value.

[0056] The controller 10 acquires data based on press-
ing from the pressing detector 13, and determines wheth-
er the data based on pressing is equal to or larger than
the second stage threshold value (Step S14).

[0057] When the data based on pressing is equal to or
larger than the second stage threshold value (Step S14:
YES), the controller 10 stores the data based on pressing
in the memory 14 (Step S15). The controller 10 may
cause the tactile sensation presentation unit 12 to
present the user with a tactile sensation such as a click
feeling corresponding to the second stage pressing input
at the time when the data based on pressing is deter-
mined to be equal to or larger than the second stage
threshold value.

[0058] On the other hand, when the data based on
pressing is not equal to or larger than the second stage
threshold value(Step S14:NO), the controller 10 acquires
data based on pressing from the pressing detector 13
and determines whether the data based on pressing is
smaller than the first stage threshold value (Step S16).
When the data based on pressing is not smaller than the
first stage threshold value (Step S17: NO), the controller
10 returns to Step S13.

[0059] When the data based on pressing is smaller
than the first stage threshold value (Step S16: YES), the
controller 10 determines whether the maximum value of
the data based on pressing stored in the memory 14 is
equal to or larger than the second stage threshold value
(Step S17).

[0060] When the maximum value of the data based on
pressing is not equal to or larger than the second stage
threshold value (Step S17: NO), the controller 10 deter-
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mines that a first stage pressing input has been made
(Step S18).

[0061] Then, the controller 10 selects the object asso-
ciated with the position at which the first stage pressing
input was made (Step S19). When a menu screen is dis-
played on the display surface 20a, the controller 10 ac-
tivates the application corresponding to the object. When
the operation screen of an activated application is dis-
played on the display surface 20a, the controller 10 out-
puts apparatus operation information corresponding to
the object to the vehicle mounted apparatus 80. Then,
the controller 10 ends the processing of the flowchart
illustrated in FIG. 7.

[0062] On the other hand, when the data based on
pressing is equal to or larger than the second stage
threshold value (Step S17: YES), the controller 10 deter-
mines that a second stage pressing input has been made
(Step S20).

[0063] Whenamenuscreenisdisplayed onthe display
surface 20a, the controller 10 switches the menu screen
(Step S21). When the operation screen of an activated
application is displayed on the display surface 20a, the
controller 10 switches the application. Then, the control-
ler 10 ends the processing of the flowchart illustrated in
FIG. 7.

[0064] In the processing illustrated in the flowchart of
FIG. 7, thefirst stage pressing inputand the second stage
pressing input are determined after the data based on
pressing is determined to be smaller than the first stage
threshold value. With such a configuration, it is possible
to cope with multistage inputs of the third or more stages.
On the other hand, if the controller 10 is configured to
not accept a pressing input of the third or more stages,
the controller 10 may determine the second stage press-
ing input at the time when the data based on pressing is
determined to be equal to or larger than the second stage
threshold value. With such a configuration, operability
can be improved.

[0065] After the data based on pressing is determined
to be equal to or larger than the first stage threshold value,
the controller 10 may determine the first stage pressing
input when the state in which the data based on pressing
is equal to or larger than the first stage threshold value
and smaller than the second stage threshold value has
lasted for a predetermined time.

[0066] <Gesture Input> In Step S12 of FIG. 7, when
the data based on pressing is not equal to or larger than
the first stage threshold value (Step S12 of FIG. 7: NO),
the controller 10 proceeds to Step S41 of FIG. 8. The
controller 10 determines whether the finger touching the
touch sensor 11 has slid (Step S41 of FIG. 8). When the
finger has not slid (Step S41: NO), the controller 10 re-
turns to Step S12 of FIG. 7.

[0067] On the other hand, when the finger has slid
(Step S41: YES), the controller 10 determines whether
the slide input includes a predetermined gesture (Step
S42). When the slide input does not include a predeter-
mined gesture (Step S42: NO), the controller 10 returns
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to Step S12 of FIG. 7.

[0068] Ontheotherhand, when the slide inputincludes
a predetermined gesture (Step S42: YES), the controller
10 determines that a gesture input has been made (Step
S43). At this time, the controller 10 may cause the tactile
sensation presentation unit 12 to present a tactile sen-
sation such as aclick feeling corresponding to the gesture
input.

[0069] Whenamenuscreenisdisplayedon thedisplay
surface 20a, the controller switches the menu screen.
When the operation screen of an application is displayed
on the display surface 20a, the controller 10 switches the
application. Then, the controller 10 ends the processing
of the flowchart illustrated in FIG. 8.

[0070] By executing the control method illustrated in
the flowcharts of FIGS. 7 and 8, the user can switch an
application without viewing the touch sensor 11, namely,
without turning their line of sight away from the vehicle
forward direction.

[0071] In the flowcharts of FIGS. 7 and 8, switching of
menu screen and application is executed by pressing
input and gesture input. Switching may be executed by
one of pressing input and gesture input.

[0072] According to the vehicular control unit 1 of the
present embodiment, the user can switch an application
without viewing the touch sensor 11, namely, without
turning their line of sight away from the vehicle forward
direction. As a result, driving of the vehicle can be per-
formed safely. Further, the user can switch an application
without returning to the menu screen. As a result, oper-
ational comfort can be improved.

[0073] Although an embodiment according to the
present disclosure has been described based on the ac-
companying drawings and examples, it is to be noted
that various changes and modifications will be apparent
to those skilled in the art based on this disclosure. Thus,
such changes and modifications are to be understood as
included within the scope of this disclosure. For example,
functions and the like included in various components
and steps may be reordered in any logically consistent
way. Furthermore, components or steps may be com-
bined into one or divided. Although an embodiment ac-
cording to the present disclosure has been described
centering on an apparatus, it is to be noted that embod-
iments according to the present disclosure may be real-
ized as a method including steps executed by each com-
ponent of an apparatus. Further, although an embodi-
ment according to the present disclosure has been de-
scribed centering on an apparatus, it is to be noted that
embodiments according to the present disclosure may
be realized as a method executed by a processor includ-
ed in an apparatus, or as a program or a storage medium
recording a program. It is to be understood that there are
also included within the scope of the present disclosure.
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Vehicular control unit
Controller

Touch sensor

Tactile sensation presentation unit
Pressing detector

Memory

Display

Display surface

Vehicle mounted apparatus
Shift lever

Front wind shield

Claims

1.

A vehicular control unit (1), comprising:

a touch sensor (11) for placement in a first loca-
tion in a vehicle;

a pressing detector (13) for detecting pressing
against the touch sensor (11);

adisplay (20) for placement at a second location
relatively distant from said first location in said
vehicle, said display (20) configured to display
a first menu screen including one or more first
objects each for activating a respective different
application for operating a corresponding differ-
ent apparatus (80) mounted on said vehicle, and
to display a second menu screen including one
or more second objects each for activating a re-
spective different application for operating a cor-
responding different apparatus (80) mounted on
said vehicle, wherein the second objects corre-
spond to different apparatuses (80) than the first
objects;

a controller (10) configured to:

acquire data based on the pressing from the
pressing detector (13), the data based on
the pressing indicating a detected pressure;
set a first stage threshold value and a sec-
ond stage threshold value larger than the
firststage threshold value, which are related
to the data based on the pressing;
activate an application corresponding to an
object when a touch is exerted in an area
on the touch sensor (11) corresponding with
the area where said object is displayed on
the display (20) and when the data based
on the pressing is equal to or larger than the
first stage threshold value but not equal to
or larger than the second stage threshold
value; and

switch the first menu screen to the second
menu screen when the data based on
pressing reaches the second stage thresh-
old value and at least two touch points are
detected.
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2. A vehicular control unit (1), comprising:

a touch sensor (11) for placement in a first loca-
tion in a vehicle;

a pressing detector (13) for detecting pressing
against the touch sensor (11);

adisplay (20) for placement ata second location
relatively distant from said first location in said
vehicle, configured to display a first operation
screen of afirst activated application comprising
one or more selectable application specific ob-
jects each associated with a respective applica-
tion specific function, and a second operation
screen of a second activated application com-
prising one or more selectable application spe-
cific objects each associated with a respective
application specific function; and

a controller (10) configured to:

acquire data based on the pressing from the
pressing detector (13), the data based on
the pressing indicating a detected pressure;
set a first stage threshold value and a sec-
ond stage threshold value larger than the
first stage threshold value, which are related
to the data based on the pressing;

activate the application specific function
corresponding to an object when a touch is
exerted in an area on the touch sensor (11)
corresponding with the area where said ob-
ject is displayed on the display (20) and
when the data based on the pressing is
equal to or larger than the first stage thresh-
old value but not equal to or larger than the
second stage threshold value; and

switch from displaying of the first operation
screen to displaying of the second operation
screen when the data based on pressing
reaches the second stage threshold value
and at least two touch points are detected.

Patentanspriiche

Eine Fahrzeugsteuereinheit (1), die aufweist:

einen BerlUihrungssensor (11) zum Platzieren an
einer ersten Stelle in einem Fahrzeug,

einen Druckdetektor (13) zum Detektieren eines
Driickens gegen den Beriihrungssensor (11),
eine Anzeige (20) zum Platzieren an einer zwei-
ten Stelle, die von besagter erster Stelle in be-
sagtem Fahrzeug relativ entfernt ist, wobei be-
sagte Anzeige (20) konfiguriertist, umeineners-
ten Menibildschirm anzuzeigen, der ein oder
mehrere erste Objekte enthalt, die jeweils zum
Aktivieren einer jeweiligen unterschiedlichen
Anwendung zum Betreiben eines entsprechen-



15 EP 3 421 300 B1

den unterschiedlichen Gerats (80) dienen, das
an besagtem Fahrzeug montiert ist, und einen
zweiten Menubildschirm anzuzeigen, der ein
oder mehrere zweite Objekte enthalt, die jeweils
zum Aktivieren einer jeweiligen unterschiedli-
chen Anwendung zum Betreiben eines entspre-
chenden unterschiedlichen Geréats (80) dienen,
das an besagtem Fahrzeug montiert ist, wobei
die zweiten Objekte anderen Geraten (80) als
die ersten Objekten entsprechen,

eine Steuerung (10), die konfiguriert ist, um:

auf dem Drilicken basierende Daten von
dem Druckdetektor (13) zu erlangen, wobei
die auf dem Driicken basierenden Daten ei-
nen detektierten Druck angeben,

einen erste Stufe-Schwellenwert und einen
zweite Stufe-Schwellenwert, der grof3er als
der erste Stufe-Schwellenwert ist, festzule-
gen, die die auf dem Driicken basierenden
Daten betreffen,

eine Anwendung zu aktivieren, die einem
Objekt entspricht, wenn eine Beriihrung in
einem Bereich auf dem Beriihrungssensor
(11) ausgelibt wird, der dem Bereich ent-
spricht, in dem besagtes Objekt auf der An-
zeige (20) angezeigt wird, und wenn die auf
dem Dricken basierenden Daten gleich
oder groRer als der erste Stufe-Schwellen-
wert sind, aber nicht gleich oder groRer als
der zweite Stufe-Schwellenwert sind, und
den ersten Menubildschirm aufden zweiten
Menibildschirm umzuschalten, wenn die
auf dem Drlicken basierenden Daten den
zweite Stufe-Schwellenwert erreichen und
mindestens zwei Beriihrungspunkte detek-
tiert werden.

2. Eine Fahrzeugsteuereinheit (1), die aufweist:

einen Berlihrungssensor (11) zum Platzieren an
einer ersten Stelle in einem Fahrzeug,

einen Druckdetektor (13) zum Detektieren eines
Driickens gegen den Berlihrungssensor (11),
eine Anzeige (20) zum Platzieren an einer zwei-
ten Stelle, die von besagter erster Stelle in be-
sagtem Fahrzeug relativ entfernt ist, die konfi-
guriert ist, um einen ersten Betriebsbildschirm
einer ersten aktivierten Anwendung anzuzei-
gen, der ein oder mehrere auswahlbare anwen-
dungsspezifische Objekte aufweist, die jeweils
mit einer entsprechenden anwendungsspezifi-
schen Funktion assoziiert sind, und einen zwei-
ten Betriebsbildschirm einer zweiten aktivierten
Anwendung, der ein oder mehrere auswahlbare
anwendungsspezifische Objekte aufweist, die
jeweils mit einer entsprechenden anwendungs-
spezifischen Funktion assoziiert sind, und
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eine Steuerung (10), die konfiguriert ist, um:

auf dem Driicken basierenden Daten von
dem Druckdetektor (13) zu erlangen, wobei
die auf dem Driicken basierenden Daten ei-
nen detektierten Druck angeben,

einen erste Stufe-Schwellenwert und einen
zweite Stufe-Schwellenwert, der groRer als
der erste Stufe-Schwellenwert ist, festzule-
gen, die die auf dem Driicken basierenden
Daten betreffen,

die anwendungsspezifische Funktion zu
aktivieren, die einem Objekt entspricht,
wenn eine Berlihrung in einem Bereich auf
dem Beriihrungssensor (11) ausgetibt wird,
der dem Bereich entspricht, in dem besag-
tes Objekt auf der Anzeige (20) angezeigt
wird, und wenn die auf dem Driicken basie-
renden Daten gleich odergrofierals derers-
te Stufe-Schwellenwert sind, aber nicht
gleich oder grofRer als der zweiten Stufe-
Schwellenwert sind, und

vom Anzeigen des ersten Betriebsbild-
schirms zum Anzeigen des zweiten Be-
triebsbildschirms umzuschalten, wenn die
auf dem Driicken basierenden Daten den
zweiten Stufe-Schwellenwert erreichen und
mindestens zwei Beriihrungspunkte detek-
tiert werden.

Revendications

Unité de commande de véhicule (1), comprenant:

un capteur tactile (11) pour placement a un pre-
mier emplacement dans un véhicule,

un détecteur de pressage (13) pour détecter un
pressage contre le capteur tactile (11),

un affichage (20) pour placement a un second
emplacement relativement distant dudit premier
emplacementdansledit véhicule, ledit affichage
(20) configuré pour afficher un premier écran de
menu comprenant un ou plusieurs premiers ob-
jets chacun pour activer une application diffé-
rente respective pour faire fonctionner un appa-
reil différent (80) correspondant monté sur ledit
véhicule, et pour afficher un second écran de
menu comprenant un ou plusieurs seconds ob-
jets chacun pour activer une application diffé-
rente respective pour faire fonctionner un appa-
reil différent (80) correspondant monté sur ledit
véhicule, les seconds objets correspondant a
des appareils (80) différents des premiers ob-
jets,

un contréleur (10) configuré pour:

acquérir des données basées sur le pres-
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sage du détecteur de pressage (13), les
données basées sur le pressage indiquant
une pression détectée,

fixer une valeur seuil de premiére étape et
une valeur seuil de deuxiéme étape supé-
rieure a la valeur seuil de premiére étape,
qui sont liées aux données basées sur le
pressage,

activer une application correspondant a un
objetlorsqu’un toucher est exercé dans une
zone sur le capteur tactile (11) correspon-
dant a la zone ou ledit objet est affiché sur
I'affichage (20) et lorsque les données ba-
sées sur le pressage sont égales ou supé-
rieures a la valeur seuil de premiére étape
mais pas égales ou supérieures a la valeur
seuil de deuxiéme étape, et

passer du premier écran de menu au
deuxiéme écran de menu lorsque les don-
nées basées sur le pressage atteignent la
valeur seuil de deuxiéme étape et qu’au
moins deux points de contact sont détectés.

2. Unité de commande de véhicule (1), comprenant:

un capteur tactile (11) pour placement a un pre-
mier emplacement dans un véhicule,

un détecteur de pressage (13) pour détecter un
pressage contre le capteur tactile (11),

un affichage (20) pour placement a un second
emplacement relativement distant dudit premier
emplacement dans ledit véhicule, configuré
pour afficher un premier écran de fonctionne-
ment d’'une premiére application activée com-
prenant un ou plusieurs objets sélectionnables
spécifiques d’application, chacun associé a une
fonction respective spécifique d’application, et
un second écran de fonctionnement d’'une se-
conde application activée comprenant un ou
plusieurs objets sélectionnables spécifiques
d’application, chacun associé a une fonction
respective spécifique d’application, et

un contréleur (10) configuré pour:

acquérir des données basées sur le pres-
sage du détecteur de pressage (13), les
données basées sur le pressage indiquant
une pression détectée,

fixer une valeur seuil de premiére étape et
une valeur seuil de deuxiéme étape supé-
rieure a la valeur seuil de premiére étape,
qui sont liées aux données basées sur le
pressage,

activer la fonction spécifique a I'application
correspondant a un objet lorsqu’un toucher
estexercé dans une zone sur le capteur tac-
tile (11) correspondant a la zone ou ledit
objet est affiché sur I'affichage (20) et lors-
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que les données basées sur le pressage
sont égales ou supérieures a la valeur seuil
de premiére étape mais pas égales ou su-
périeures a la valeur seuil de deuxiéme éta-
pe, et

passer de l'affichage du premier écran de
fonctionnement a I'affichage du deuxiéme
écran de fonctionnement lorsque les don-
nées basées sur le pressage atteignent la
valeur seuil de deuxiéme étape et qu’au
moins deux points de contact sont détectés.
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